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Study on Effect of Processing Conditions on Tin Coating

Performance in MLCC Three-Layer Plating

LOU Hong-tao, FENG Hui, LI Ji-sen, YANG Wei-hua, CHEN Mei
(Guangdong FengHua Advanced Technology Holding CO.,LTD, Zhaoging 526020)

Abstract: In this paper, the effect of processing conditions, such as pH value, temperature, current density and impure metal

ions, on electroplating solution stability and tin coating structure and performance in MLCC(Multilayer Ceramic Capacitor)

three-layer plating was studied.,. By means of current efficiency, deposition rate and SEM analyses , the effect of different pH

value, temperature, current density and Cu?* and Ni** on tin coating structure and performance were also examined. The

optimum pH value 3.54-0.2, temperature (232) and wider current density range in plating technology were obtained, the

harmful influence of Cu?*and Ni?" on coating performance was determined . The optimal pure tin coating can be prepared

using the given processing parameters.
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Multilayer Ceramic Capacitors MLCC 600#
pH
Cu** Ni*
(pH )
1 ik 2 FZRIMTR
1.1 ik 7 2.1 pHXHERMHEER BIERATR I
pH pH
25 3.0 35 40 45 0.4 A(
l I 0.04~1.50 A/dm?)
Sn*"18 g/l 400 ml/l 1200 ml/I 5 min
118 ml/l
1.2 X 28 211 pH
Mettler Toledo AB104 N pH
KYKY 3800 pH 3.2
Z T
Thermo Orion pH pH
420A" pH 29
13 W% 21 pH 4.0
250 ml 99.99 %
10 cm>=6.5 cm>0.05 cm
#z1 AEpHEZHTHESZER
Tablel Plating situation at different pH value
pH IA NV /(um/Ah) 1%
25 0.4 1.80 60.85 88.38
3.0 0.4 2.00 39.65 57.61
3.5 0.4 212 36.47 53.00
4.0 0.4 2.09 35.27 51.24
45 0.4 2.21 37.50 54.49
pH pH pH 25
212 pH pH 30 35
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(a) pH=2.5 (b) pH=3.0 (c) pH=3.5 (d) pH=4.0 (e) pH=4.5

1 pH 1000

Fig.1 Surface crystalline at different pH value

40 45 MLCC
pH 3.0~4.0 pH 35
pH +02 5
45 MLCC
pH pH
sn2* 22 REMNEDEMEERBERNEMN
Sn** 15 20 25
pH 30 04 A
5min
F2 ARIBEFHTHESER
Table 2  Situation of electroplating at different temperature
/ /A N /(um/Ah) 1%
15 0.4 2.54 26.97 39.18
20 0.4 2.15 30.27 45.00
25 0.4 2.02 35.50 52.73
30 0.4 1.88 42.67 60.59
221
30
20 25 20 ~25
20~25 sn*
Sn4+
2.2.2
(SEM,1000
=) 2 15

20 25 MLCC 20~25 (23
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+2)

23 HREEMEREHITID
24 pH 35 04 A

[10]
*3 PABRARNENRREE
Table 3 Current density of cathode at different position
1 2 3 4 5
(SEM) 3 Jem 2 4 6 8 10

0.04~1.40 A/dm?

@) 15 (b) 20 © 25 (d) 30
2 ><1000

Fig.2 Surface crystalline of coating at different temperature

(a) 2cm (b) 4cm (c) 6cm (d) 8cm  (e) 10cm

3 ><1000

Fig.3 Surface crystalline at different current density

24 ZERERBTFIERMENFM 4 cu®
cu* Ni#
Ni2+
R
Ccu* Ni*
2.4.1 2.4.2
Cu®* Ni* 4 Ccu* Ni#
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F4 FRERBTFHESYURNZMN
Table 4 Effect of impure metal ion on result of tin plating

cu® (gl NiZ* /(g
0.1 0.5 1.0 01 05 1.0
IA 0.4 0.4 0.4 0.4 03 03 0.3
N 2.09 214 212 2.08 183 175 1.68
1% 62.21 56.66  49.48  46.63 61.27  62.36 62.90
/(um/Ah) 39.2445 35739 312075 29.412 38.646  39.33 39.672

i

OO=21 =5 =L e 1% = OIS B NG 80 W
@ Q ©

4 ><1000

Fig.4 Effect of impure metal ions on surface crystalline of tin coating
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